There are only a few reports about upper extremity fractures in patients with Parkinson's disease (PD). This is a case report of a PD patient with severe tremors who had proximal humeral fracture. We performed surgery for the left side and conservative treatment for the right side. The patient was a 73-year-old woman who had been diagnosed with PD 10 years prior to presentation. Open reduction internal fixation was conducted for the left proximal humeral fracture. 7 months after the left shoulder fracture, she fell resulting in a right proximal humeral fracture for which she underwent conservative treatment. Although bone union was obtained bilaterally, anterior subluxation occurred in the operated side 9 months postoperative. Screw remove was performed because perforation of the screw was observed in the humeral head and was causing pain. Currently, restriction in range of motion and subluxation may be seen on the side that received conservative treatment, although pain is absent and patient satisfaction is high. On the operated side, there is a marked restriction in range of motion, subluxation, and pain. Our experience revealed that conservative treatment was effective for proximal humeral fractures and that optimal bone union might be obtained even in patients with suboptimal PD control.
Introduction
Patients with PD have a high risk of fracture even under low energy because of postural impairments. Although there are many case reports about femoral neck fractures in patients with Parkinson's disease (PD), there are few reports on upper extremity fracture. This is a case report of a PD patient with severe tremors who had proximal humeral fracture. We performed surgery for the left side and conservative treatment for the right side.
Case Report
Case: A 73-year-old woman Chief complaint: Shoulder pain Medical history: PD Family history: None The patient had received treatment for Stage III PD according to the Yahr classification (the presence of postural impairment and gait impairment) at the neurology department of our hospital. The patient fell, injured her left shoulder, and was diagnosed with a left proximal humeral fracture at a local hospital and referred to our department. She was diagnosed with a left proximal humeral fracture Type C2 according to the AO classification and Group V 4-part according to the Neer classification based on radiography and computed tomography (CT) images (Figure 1) . The patient was hospitalized for control of PD due to severe tremors, and open reduction internal fixation (ORIF) was performed 1 week post-injury (Figure 2) . Although bone union was obtained 2 months after the surgery, tremors remained and anterior subluxation occurred in the operated side 9 months post-surgery. CT confirmed humeral head perforation of the screw, which resulted in pain (Figure 3) . We performed screw remove for the proximal screws, and the crack sound diminished with improved pain relief ( Figure 4) . Range of motion of the left shoulder was 40˚, 40˚, −10˚, and 80˚ for flexion, abduction, external rotation, and internal rotation, respectively ( Table 1) .
7 months after the left shoulder fracture, the patient fell and injured the right shoulder. The patient was diagnosed with a right proximal humeral fracture Type C2 according to the AO classification and Group V 4-part according to the Neer classification based on radiography ( Figure 5 ). The patient was treated conservatively because of muscle weakness due to suboptimal control of PD, restricted range of motion (shoulder flexion of 90˚), and poor outcomes in the operated side. We instructed the patient to start stooping exercises 1 week after the injury. The side treated with conservative treatment achieved optimal bone union 2 months after the injury, and there has been no pain 2 years after the injury, although there is deformation and anterior subluxation (Figure 6 ). The range of motion of the right shoulder joint was 80˚, 70˚, 0˚, and 80˚ for flexion, abduction, external rotation, and internal rotation, respectively ( Table 1 ). The range of motion was mildly limited, preserving functions required for activities of daily living (ADL). The patient was satisfied with the side that received conservative treatment.
Discussion
Patients with PD have a high risk of fracture even under low energy because of postural impairments. The prevalence of femoral neck fracture is high and there are several reports about it in the literature [1] [2], while very few reports about upper extremity fracture exist. Humeral head replacement and plate fixation are the surgical options in ORIF for proximal humeral fracture in patients with PD. However, to the best of our knowledge, there are only a few reports about humeral head replacement in patients with PD [3] - [5] . Kryzak et al. reported that they performed humeral head replacement in 7 patients with PD; 57% had subluxation and 43% had pain, resulting in poor outcomes [5] . Metz et al. reported that among 5 PD patients who had upper extremity fractures, all the patients who were treated conservatively lost the initial reduction positions and they suggested that ORIF with a firm fixation was effective [6] . In general, however, orthopedic surgeries for PD patients are considered difficult due to implant dislocation caused by tremor and progression of PD symptoms [7] . Furthermore, several recent studies suggest that bone strength in PD patients is decreased due to Vitamin D deficiency, secondary hyperparathyroidism, freezing and decreased activity, and medications [8] - [10] . The advantages of ORIF are stability, bone union, and better range of motion due to firm fixation, while its disadvantage is the surgical difficulty caused by weakened bone and difficult reduction. Furthermore, similar to the present case, many patients do not have ideal outcomes after ORIF and progression of OA occurs because these patients experience deformation, subluxation, restricted range of motion, and pain due to specific symptoms of PD such as decreased muscle tone and severe tremors. The right side, which received the conservative treatment, achieved optimal bone union 2 months after the injury, despite severe tremors. The restriction of the range of motion was mild and there was no pain but reduction was not complete. Moreover, in patients with poor PD control, the range of motion restrictions is severe and ADL independence is not appreciable. Thus, we believe that orthopedic surgery is not the sole option because bone union can be obtained with conservative treatments and functions required for ADL can be regained.
Conclusion
We reported a patient with PD who had proximal humeral fracture. The patient underwent surgical treatment for the left side and received conservative treatment for the right side. Conservative treatment was effective for the proximal humeral fracture and optimal bone union might be obtained even in patients with suboptimal PD control.
